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(54) METHOD FOR FORMING ELECTRODE OF CAPACITOR 

(57) Abstract: 

PURPOSE: A method for forming an electrode of a 
capacitor is provided to prevent an underlying 
insulating layer or the capacitor electrode from being 
damaged by a wet etch for removing a sacrificial 
insulating layer used for forming the capacitor 
electrode. 

CONSTITUTION: In the method, a lower insulating 
layer(200) is formed on a semiconductor substrate 
(100) and then a support insulating layer(410) is 
formed thereon. The lower insulating layer(200) 

surrounds a conductive plug(310) electrically connected to the substrateO 00). Next, an etch stop layer 
(500) including a tantalum oxide layer(510) is formed on the support insulating layer(410), and then the 
sacrificial layer for mold is formed on the etch stop layer(SOO). Next, the sacrificial layer, the etch stop 
layer(500) and the support insulating layer(410) are sequentially patterned to form the mold exposing the 
conductive plug(310). Next, a storage electrode layer is formed along inner surfaces of the mold and 
electrically connected to conductive plug(310). The storage electrode layer is then separated to form a 
storage electrode(650), and the sacrificial insulating layer is removed by a selective etch using the etch 
stop layer(500). 
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BHEfl 3»Q|| 5HIMAIE1 3^ a 2 MAISJQ. b »S2| §j eisa 71s* #ihi 

AI AI g m<*^, M.^Ii^i ittfl^ ^ HE (mold) g -sgsf* ^2 

wo. iEg tia «,asj-, ^ a AiAig aa-ej-i £»*i£3 siiEiiamoi, ^seiai -a^oi 3 

WS^S 7FAIEH i£f ME #0)1 #E2J LH^Sg S£ ^MEIAI a^ 

S: SMAIE+B-S ££E|AI .S^g SEISQ. HEg 8« 8I9SI* tf» 



E. 1 UI73--6S-«.- , 4 l :ag.»1.tfA|-O0O| ^ItJ- ?ilHA|E12| .a^ -as sers «3*CT W-fl-AI W^£^ E 

Aitt Eras»oi&. 

£ 7 LHAI E 9^ B ^SSJ £ A! MINI 2j£j- 7i KHAI Ei 2] a^ SWIM ED* 2HH tfS*PI £|«A1 

aAi*j- 5.AI- a-» soi.s AtaaoiQ. 

E 10 9! E IIS B »32| mUMWH 7iIHA|Ei£J 3^ SBS flSSPI flttAI JHef3|£S 
EAIti" B3EM0IQ-. 

£ 12= B »S2| a3gAIM0)l SIC 7HiHAIE12J a^ Hi »BS £S*h7| ?|*HAT 7H^2£ EAIti" 
Era £01 D. 

100; »£H 71 EN 200; *W SS^f, 

310; ESS #E13, 330; SK+ 

410; AlAIg 450; MEg SS^, 

500; ^ §g5,N 510; iJ-fl- 

550; 3^ fiS §g5[ ( 

650; ^S!Q ^SEIAI 3^ 

700; MEIg tlc5 §3^ 750; 

850; ^ ^SEIAI a^. 
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ersa swi- nsaiaaoi coei- ^baiepi- ssjoiiche^ &soti TiniiAiEiOii s^ei= § 

2 gCHElII SiCK 01 Oil CCEK DRAM(Dynamic Random Access Memory) SttlS- ^ S^Ex-il §»0|| 

xflgEI^ ^SEIAI 2 ^(storage node)£| SS^M CRti" ^2 £3^M ^SAI?!^ ^301 XtAIEIH 2i 



^SEIA"! S^BJ ^2 £331 *!"&AI?I= -»&S DltJS^ ^<5H Xil 5, 162, 2483: ('Optimized contained 
stacked capacitor ORAM cell utilizing sacrificial oxide deposition and chemical mechanical 
polishing', Charles H. Dennison et a I . )Oil M2} ITOI ^SEIAI 2^£J S-^S 3*1^33 ^#£g °£ 

e r 7i sishai ti^s £+SrS« Essfe g-efoi sbi-sioiq. 

3E1LK Bffifll SAIN MQ USSjaHDI. 5HKH AIE1SJ °2°|£5 OI&SS(TaA) 
8ST((Ba,Sr)Ti0a) §HF U£ HS2#2| §§).§ ArMofe &3<H »AIHI! 21CK OlElt!" I9S 
ogm-o^ o| g ?< ?jnHAIE1°] 2^£S E2S ME! 4' El ^ (poly silicon) CHiiOfl 831- 
EIEte(TiN)Sfa- US g^S^o^ Qi^CHXI^ 3=0| £7E|2 21CK ^, 9\MMB°\ 755 MIM(Metal- 
Insulator-Metal) Ar^or^ £> h 30| »|A|E|H 2iQ. 

0I21- &0I =^ S=» 01 SW Uf^ iOi 31 « EBSKM ±£EIXI S^l. 

4 l a 13 (cylinder) E^ 5H 01 U (container) E^ ^ (stack) §2J 3*r£]33 t!2oh 

oia*acF. 

Ofl-S SCH, dr2KB0l 3*rSJ «#2| ^£E|X| 2=1 ?l*HAi E£JEI^ t!45 tttr^S, 

^SEIAI S^2| §#1 3*1-31*! 3 ^^2i £ESr7l eE(mold)S ArgSCr. 0|(OL ^SEIAI 2^ 
1 ^EIWI °\MAi ^£21 f|« Ahfr^OI ESS 4E SID. 01 E1*J- St £S cti^, ±££|*| 2 

°S 531 SlCHti" 271 fl«AI, 5§0flAf*||7iE|^ 5101 fcft»5|*JO. 

^ItHAi^ tl45 tttr^Sj sr^CHi A'^ i^^i ESor^ ^01 g^OICK OlEit!" A^ SS^SS 

mm ^ei^^oi eseih sici-. oiEi^ mm MEIE^W ^ §g^£§ ESW S^Dil iia ^ 

St ah >■ a oiri 

^, s^l ^1^ §.§0il OlgEI^ ^^OL §21- ^E!^°I2|- a-SEIAI COEF uf-^2J 

^5 Si^orOj §r^°J §9.^1 ^Qj L J 4 SICK OlEitj- ItK ^EJ^HF 2^2J y-s g 

a^i^j. Ajzj- §^2J ^SEIXI S=M XlXIsfe S"?ltJ" HI-SI- I>0I ul-^21 

§3^01 S£hOil ej^HAI ^SEIAI 2^01 ^EIAITIU ^IMCHAI^ 2^ M1F0I 4= SiCK CD-EK 

A1, ^ 5HIHAIE1£J 2^^S Olgu^l ?I^HA1^, ^jej. um gg5f^2| 

0| A^CHI 2JtHAi g^lEI= S-XIt? ^ AH5^ A^ ESoF^ SOI fi^^jLf. 

& ^SOI Oi^HXh 7ls^ OT^, ggeif ES^FOI 3^rS ^^2J ^iHHAIEI 

UH, {l^or^ t| 43 X1171tr~ e^l SSOil £JoHA1 §^2j ^3°|0I ^TiU 2^01 

6f7i2i 7ia.af mmw -srawi ^iti- b ^s^j a si-s^ b^^i 715 &hhi bhem ^iew a-^iai. 

215 SiEIS E2^ MEiZie Dil?J^ §r¥ §39{# ^^^QK Ol.^Oih ^! §^ 13^ ^Oil AiXI 
S ^1 AlXlg 13^ ^Dil ^tF ^l k M^^ 5tmF0l OI^OIXIS ^1^ SSSfl S 

g?\ iE§ a^i s xi ai it ggsm ^xr£^ lEiymoi gy\ es 

S lEIUM bitSfe IE! SStHIr. 4^1 #EM ^Suh^ ilHEiy a a. ai^ ujgo^ ^El 

Dl, OlElt! 1 A'^HJ ^ XflOiSPI ^i^ 4^1^ ^ E^ 

or¥0il □ 4 2iQ. 6^1 A^ gg^SSS tffl- g-^OIs^ E^ §a ES^ h 

^71 lEg £148 §39| 61011 ^1 #E2| LH^3e SOI ^1 E2'S MEiHOil 27I3££ 31EI^ ^ 
SEIAI 2^^M ^5^Q. ^1 ^SEIAj- 2^^e MEIoKfl ^SEIAI 2^# SS&Q. ^EIS ^1 ± 
SEJAI S^Oil ^HAi bi^Ei^ 2-^ofe ^71 1ES tl^S §3^1 #71 A 1 ^ A'2| §gg£ 

5 aieh^o^ ajz^i.01 JiiTi^Q. 
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S-SSww! aps floras jm^. p&llfll 

El CHS 4= 21Q- v ^ E „ s2| ^#21 9II|A|Ei 




■if s^s 5 sss&g MiMWsih' * E3S ■ B3( ' 

=ll Ctti OW 4000A LHXI 5000A §£^1 ?H|S -r 

S» * S^faiS^e S38 8o«*55| ^™ 

(510) 

M'^irOl^i(faA)^OI^ --"i,^. M1 §01 CH 

s a? si, ssws? i j^i™ 0, ^i u* » □ *« * » 

gaol ma 4faeirs^(Biro f» *^L^i bS^SS^^IIJ^^sM^f? 

□l&sffi ifflirSB £S CV0B2S SSI 4 2iCK 




nasi 
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law ma «■»* * sw» ^f»i-K = ^ 21 

^ al^y sit so shskhi wntr 4= am. 
7,7. ggs ^i*!- uei- aoi tm &fi^(Jio) i 

S55Si5nw 

aa. 





E Vb=(4V0. 500, 450) tfN ±. £ axj 2^(600)* 4Kttt£ S* 
|j «oV W(4,0, 500/ 450P^S , 1^.^^ T^JSMfc ill 

5 s=#(600)s ussmi ma 3 -SoFful^Sa "saSj- l^(600)oi g*taoi. a*. 
-si ess «ai<3id)a -S9isiss- aaas* **sd. 

1 !fH a - a M ^ - 9 » M ***** UEWD ' n„™ ~ 

£, u 5r° «Es a^S 13^(450)01 k^H UOtf °Uepi^ i ^= Q K600)2I JO'B 
E B^,E1 4145,^^450) * S£IH liPPM *™ 7H ^- S U 
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Microscope) MEmOW 2|jHA1 SSSQ. 

E ? a ' E '8S Bat gEISSJg *W §g£ 0|g*i- g°0j| W^Sfe =BIS1 7HSfS?S£ 

UErtfQ. 

^m*i2.E., mm urn irs MEg ag ggs* is ^eig tia issfs ai7isr= £3 ^ ss 
otai*i- #gei s;^ esi? g& gaiesj-a* ^£E|A| S^^°J ?D3 ggoi 

CHS}£S ler&KJI Oiay ?1I9§ mMM ±1^01 t&S. ±0\W 4= 2iQ= §1 AIAJSJO. 

E £ S I?S2I 4' Al Oil OH [&e A>f(. E h ^ g o|g ^ai aj^oj a,^ sgg o|gsh g°0|| CHth Hit 

51(700)1 M?mO\ M&Cl ^MEIXI 2^(650)1 SJ-glf 4= SACK 

0l*M. ±MEIAI 2^(850) #011 g«2| aillAIEI H2 ggl 0IS*KM. S2^(EAI&AI sm)l 
fl* § B2|0|g 2=(EA|E|X| S?g)l «S*|0| ^Ex-ll §x|2J 3HIHAIEH 4 2iQ. 

E 10 9! £ IIS S ^SSJ fll2^A|0)|01l 2|tJ- ?)flHAIE1°l 2= *D2 S2i 7H^°S UErHJQ. 
tl-D. XHZfijAIOIIOIAt H14TAI0I0IAISI- 58i# S2 §U£J- ^XHl °IDItlO. 

11^1,1 ll«^ffiAWIi , <i 0, l ) E f,o?#IIS , S 50) - «*•■■«"•> ■ ™ 9 

E Jjgjf c y< 450 ' 50 °- 4, °)^ -Si Oil^= ±MEIX| 2^(800)1 *jgS r = JH*f8|;o 

^5)£g, SSI! 1E(450. 500, 410)21 2.mi ^, SW2| E22 1213(310), 

sj-Aj. §«ef(330)§. tiSe 7H^(opening) ¥£fi ±SE|X| 2^(800)1 1ES a 45 

^SK800)S. wqi 21-231 M?£l *!££!0. 

E II— iSEIAI 2^(850)01 MEI3CH 2?Stlc 9?lli °M UErtfD. 

^»S|Sg; iSEIAI 2^^(800)21 231 SWai 7I7II2J gOh ES OS XI ffljoKB *W2J IES 345 

gOI 2g gM^OJ^SJjJ SSI 2It££iH, Sr¥2| AlAlg 13^(410)01 il^Oll S| 

oum s^tj- ^ss m^si- ¥ahi ejoieja. 

SB.EI LHAI E 30AA1 SSt!" Hh2|- ^01 ^SEIXI 2^2f(E 32| 600)1 SSt^Q. 0l*H-. iSEIXI 



sis: §^ir^«%%%^ik^v^ji?^Vfi^ 
abraanui^s^iKsam?^ * - D - 0151 5,01 8ra 

AV&tiBfffffl KH mi WUfl%S8- AH 
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5h^SSa= tfSQ — S4 §21- ITS 3»a §421 TlilBAIH 2=01 "3X1711-1 «W5I= 

471 SF¥ §3^ gofl 7j|x|g ggsfi fJgSfe 97|; 

471 TWIg -12^ 40)1 9sh 9IT15M SlfSKM 01^017:1= Ifi^i *SgS|= 37fl; 
471 Aj2i. gg^ A^Qji |c§ n g §S°1 §481= 9711: 

47i ie§ a a is**. 47i iizt se^t °i g?) xixig is°m $^£g mayo i-oi 471 ss 
a gaas igsfe. iei 9th; 

471 #e 4011 471 mssi lh^Ss soi 471 E24 aanoi 27132s -ssas ±seixi 

l§«5fr 3711: 

471 AgEIXI 2=9^1 tfSlSKB ±£EIXJ 2=1 §4Sh= Btt 5! 



»SIS 471 ±ME|XI 2=<H1 2|*| Ad irg&l- 2^5fe 471 MEg Sl« IS^fi 

JfaS£S S E -flS!2S «|Z|ftK>l flITiSfe 97111 3ttm= 2I IS25if5 ?)uHA|E12 

2. HIl'sMI SiCHA) , 471 MEM 9711 = 

3 a. A,^ oissioi *.*ss= 21 ?)mAia°i 2= as 

g^tJ 3. fl2£0| 2J0U1, 471 i!2{- gg5|i fj48}= 9711 = 

4. *||3*KHI SiCHAI, 471 Si 42f SSSJl *4oh= 9711 = 
||f IsP^ S ^ 8 * -tfEISBW §4Sh= 97111 -Stt*fe 21 sgog 5HIHAIE12I \3= 

21CHAI, 471 ^SEIAI 2=5}! S4S1= 9711 = 
Hah EIEI-h^ gSK^QlH ElEteSt. IS S» ■SEISah W&ah 01 Ell 

a. 

tJ^tJ 6. W1*HHI SiCHAI, 4>7| ±£E|A| 2=Sfl §4Sf= 9711 = 

471 sE2j 471 Egg tyni is5h= 2=9 ysi mi?= &nm stram. 

471 ^SEIAI 2=M SEISfe 9711 = 

471 ^SEIAI 2^2) 231 S9&SKH 471 iSEIAI 2=^ oh¥2| 471 MEg SSSfs in 



35F= 971 ff 5*i«h= 2# agog Sh _ ^HHAJEISJ 2^ HI 

?. a am sichai, 471 §921= 

471 ^EIS SI4 H ^3^ 4m 47 1 lEg t|*5 13^01 ti3EI im 7|7)|2j 301- E= Oflfl ajSi 
= 97111 £tm= 2i IS£g 5fe 7inHAIE12J 2^ Hi SS!. 

g^tJ 8. Wtm SiCHAi, 471 ^SEIAI 2^^# SSsfe 9.1-711^ 

471 1E2| 471 E24 lEiai 2^9 ^g2| *J41 C0== 2^9 ^g§ 7FXIES 4?| 

1E2J LH=3t S= ^MEI73 2^^1 S4Sh= 97fll 5tmm. 

471 a^EIXI 2=1 MEl3h= 9711 = 

^7^MEI?q 2=5J- 4011 471 ^SEIXI 2=^2| 2=9 «gl D)i°^ MEIg 1145 13^1 ^4ul- 
471 MEIg SI 45 lSe, v S! 471 ^MEIAl 2=2, k 2| 471 lEg SI 45 §32} 4§1 S= sgf 
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M=?t> 9. JtlWI WXM. 471 ±S.SiX\ s=st# S4SF= ems 
471 iMEIXI '2=1 gEm= 5?ii= 

471 ±SEIXI gog ^-71 ameixi 2=?t2| 2^ ¥MS UtSfe -.SS^S «4Sh= 57fl; S 

471 °S D 4 a 471 ±£E|X| S=Sf2) 471 IEI 5145 33 si- 4^#.S= ¥S# S&Sf 
JJ01 47I^MEIXI Jtp- «W2| 471 1E§ tia -igevg irgSKr EPM *ii5F= 

io. jaiitKW sioiAi, a-nm= 4-71 §e§ *i*s 12^1 ios^ 5?«= 



471 tt» gMr*eM« 2J58A1 4J2f SS7F XII 01 El =r £4 4*}- AFgolOl 4=*»EI = 211 

SF= ?ilAIE12| 2 = «2 »w. 

§!W 11. 9t£SII 715 4011 471 5ESI 715011 271323 31EI= £24 W$W= «W 

471 XI XI© S4Sh= BHj 

471 xixis agar feUHi 25h s-i-m^m oi^oixis ^zr.sesif 5?i; 

471 qzf ggej- 4HH| M = g o|ah §3^1 S4sh= EMI: 

B^I^J^f 71 SEOM 271323 S1£K= ±£E|X| S^SfS § = 2| LH=S# CQ- 

471 ±SE|XI 2=5* 4-011 471 HE 21 f^l 2|«A| Sf«*J= 2^*J- ^Mi SEI§ 1145 12 

am *4m= 3-711; 

471 §E§ SI *« §35|0I g £ |a gggj q, 2=5{-2J acs 

§145 5§t S5 SeattKM ^2|Q *242J ^£E|X| 2^s S£W= E+711; 

323 Sf^ 5HIHAIQ°1 2= 

§^ 12. W\%m StCHAI, 471 iEf t!4Sl= 5711 = 

2jAj Ajef H» e oimSHJI 4:*»E!= i92S Sfe.?)2||Aia2| 2^ flli »B. 

aw 13. ai24»w:'aoiAi, 471 4^ seem ^sm= 3711s 



471 tm EWSetSl av ¥ c£^ SF¥0) | gAi Ai^o, AJ2J- §gf g=°l Si 42!- seat! 
§48F= 571 » □ S*J^= 25 1S2£ S>= 71IBAIE12I 2^ MS. »a. 

14. ^ 1 3*KHI SiCHAH; 471 35 §S.^m S4SI-= 5711 = 

551- »*QI&^ Eir l'5f 4'EI55|# S45fe E^71le 5*^1^ 51 S IS2S 5fe 31IHAIE12J B~ 

15. JailtJOII SiOlAl, 4-71 iSEIXI 2=5|g ^SS1= 574 = 

ia ElEf&Sf. I2h EIE1h5|, isi- E^gSf, i'fi- §^EJ5|, aaElft^. ¥Et&af, 0IEIS 



16. fllll^Oll SiCHAI, 2^oh= 471 1ES 1145 13^ a ^71 ME1§ °I45 gS^ta Afl^HSl- 
= 5711= 

^4 4^'S:gf \.ymt\0\ ^*«a= 2§ I32S 51= ?MA|Ei2| 2^ M± »S. 
§W 17. nil«0|| SiOlAl, 4-71 S5SF= 
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